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Foreword 
The present report feeds into the research line launched by the JRC in 2017 on the topic 
Place-based Innovation Ecosystems as part of a fruitful collaboration initiated between the 
Committee of the Regions (CoR) and the Joint Research Centre of the European Commission 
(JRC) on promoting the importance of evidence-based policy development for regional and 
urban policy makers. 
Since, in the last two decades, the European Union (EU) started to focus on societal 
challenges, on regional and territorial development and on global competitiveness through 
the lens of innovation, considerable results and advances in European Research and 
Innovation (R&I) and Cohesion policies have been achieved. In parallel, multiple policy 
initiatives and research priorities have been launched, addressing the nature of innovation 
and its importance for societal and economic progress around the globe. Europe is current ly  
facing important political transformations and the power of innovation within a sustainable 
vision seems to be crucial when it comes to strengthening the integration process of the 
continent. This process and European R&I and territorial policies are currently  discussed to 
further develop a future sustainable policy approach, which allows a more global and 
international picture of innovation, as it is reflected in the 2030 Agenda for Sustainable 
Development of the United Nations (UN). 
On the other hand, since the 1990s, academics and policy makers have increasingly 
recognised the importance of local contexts for making innovation flourish – that is, of the 
place-based dimension of innovation. Place-based does not simply mean the way innovat ion 
systems are locally or regionally organised, nor does it simply reflect the local/regional 
ramifications of national innovation systems. Rather, place-based is a term reflecting efforts 
towards urban or regional economic transformation that exceeds the eventual effects of 
national or even EU-level strategies. As a concept, place-based is born precisely to empower a 
bottom-up approach that seeks (and targets in its objective function as it were) benefits for  
the concerned city or region, through a strategy emanating from it and exploiting niches and 
new engagements for its resources. This is precisely the philosophy behind Smart 
Specialisation, a concept coined by academics that quickly spread out across Europe when 
embraced by policymakers a decade ago, and that has become a reference point for the 
study of place-based innovation ecosystems – even in places beyond Europe where it is not 
yet operationalised in policy. 
Given the above, this case-study comparative analysis about five different Place-based 
Innovation Ecosystems in four countries of the European Union (namely Espoo in Finland, 
Barcelona in Spain, Gothenburg in Sweden and Ljubljana in Slovenia) and one in the United 
States of America (Boston), seeks to generate scientific evidence for the future development  
of EU´s policies related to innovation in the context of regional and urban innovation 
ecosystems. The elaborated knowledge of these cases regarding the role of emerging actors,  
important orchestrators, significant influencers and other non-traditional stakeholders shows 
the importance of all these actors for the different innovation ecosystems. The place -based 
or regional and territorial aspects of these cases evidence different levels of consolidation, 
experimental approaches, different strategies and potent ial future scenarios for these 
regions. The importance of Research and Innovation Strategies for Smart Specialisation (RIS3) 
for the analysed innovation systems, their specific contribution to the regional Entrepreneurial 
Discovery Process (EDP) and their readiness for a real Quadruple Helix (4H) and Open 
Innovation collaboration are the basis for the policy discussion developed in this study.  
 
The Authors 
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Abstract 
This case-study comparative analysis focuses on five different Place-based Innovation 
Ecosystems in four countries of the European Union (namely Espoo in Finland, Barcelona in 
Spain, Gothenburg in Sweden and Ljubljana in Slovenia) and one in the United States of 
America (Boston) and seeks to generate scientific evidence for the future development of the 
European Union policies related to innovation in the context of regional and urban innovat ion 
ecosystems, emphasising the importance of the place-based dimension of innovation for  the 
purpose of local economic transformation. 
All five selected and presented Place-based Innovation Ecosystems have been individually 
synthesised, analysed and compared based on common dimensions of analysis. These results 
allowed - as a first theoretical approximation to a specific typology - to define five different  
models of Place-based Innovation Ecosystems, with the potential to serve as an indicative 
reference for the development of other EU (and non-EU) cases. 
In conclusion, this study evidences a high complexity of innovation ecosystems with different  
levels of implementation of the Quadruple Helix Model and different kind of interrelations 
with Smart Specialisation Strategies and their inherent Entrepreneurial Discovery Processes.  
Orchestrators and main key-players play an essential role in the governance of the innovation 
ecosystems, performing a leadership role concerning local, regional, national and international 
innovation-related policy agendas. This leadership, talent attraction and retaining, the 
presence of research and innovation infrastructure, complementary system stakeholders and 
internationalisation were detected as core elements for successful local and regional 
innovation ecosystems. 
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1 Introduction 
This study represents a conclusive comparative analysis of a series of five Place-Based 
Innovation Ecosystem (PIE) cases and aims at extracting policy relevant conclusions about the 
orchestrators and other systemically important actors and elements of these systems. For 
this purpose and based on the premise of common and comparable dimensions of the 
systems, five cases (Espoo, Barcelona, Gothenburg, Ljubljana and Boston) have been selected, 
developed and individually mapped. The leading indicators for the selection of these cases 
have been the following: 
— Different types of orchestrators and leading actors in each system, based on a quadruple 
helix perspective (government, industry, academia and civil society) and a significant 
collaboration between the multiple system stakeholders. 
— Geographical diversity within the European Union and one “Satellite” case in a non-
European country with an important international impact and reputation, and the 
potential to serve for the theoretical and policy-relevant discussion. 
— Cases with strong urban, regional, inter-regional and international (EU/Non-EU) references 
and open for exploration (stakeholder commitment to participate in the empirical part  of 
each case study). 
— An expected relationship between the regional smart specialisation strategies (RIS3), the 
respective entrepreneurial discovery processes (EDP) and the mapped PIE, except for  the 
Non-EU case. 
— Relevant and accessible data about the PIE, with a focus on applied regional, national and 
EU innovation policies and instruments, except for the Non-EU case.  
Based on these criteria, a first methodological approach for these exploratory case studies 
was developed, mixing the generation of empirical data obtained through fieldwork and the 
reflection of aspects inherent to the questioned innovation ecosystems. This first 
methodological design has been continuously developed through each case study and is still 
subject to further improvement. The initial (Finnish) case, called “Place-Based Innovation 
Ecosystems: Espoo Innovation Garden & Aalto University”, set up an inter-institutional 
collaboration between the Committee of the Regions (CoR) and the Directorate-General Joint  
Research Centre of the European Commission (DG JRC), which represents the basis and 
institutional framework for all analysed cases as well as for this conclusive study, promot ing 
the importance of evidence-based policy development for regional and urban policy makers. 
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2 Analytical syntheses of Place-Based Innovation Ecosystem cases 
The focus put on the place-based dimension of innovation ecosystems emphasises the 
importance of local contexts for making innovation flourish – meaning that every Place-
Based Innovation Ecosystem is to a certain extent unique, different from the rest. Place-
based does not simply mean the way innovation systems are locally or regionally organised, 
nor does it simply reflect the local/regional ramifications of national innovation systems. 
Rather, place-based is a term reflecting efforts towards urban or regional economic 
transformation that exceeds the eventual effects of national or even EU-level strategies. As a 
concept, place-based is born precisely to empower a bottom-up approach that seeks (and 
targets in its objective function as it were) benefits for the concerned city or region, through a 
strategy emanating from it and exploiting niches and new engagements for its resources. 
This is precisely the philosophy behind Smart Specialisation, a concept coined by academics 
that quickly spread out across Europe when embraced by policymakers a decade ago, and 
that has become a reference point for our study of place-based innovation ecosystems – 
even in places beyond Europe where it is not yet operationalised in policy.  
In this respect, five different Place-based Innovation Ecosystems in four countries of the 
European Union (namely Espoo in Finland, Barcelona in Spain, Gothenburg in Sweden and 
Ljubljana in Slovenia) and one in the United States of America (Boston) have been analysed 
through a series of case studies, an analytical synthesis of each being presented in the 
remaining of this section.  
Figure 1. Location map of Place-Based Innovation Ecosystem cases 
 
Source: Authors’ compilation based on software of Google My Maps  
2.1 Case Study One: Espoo Innovation Garden & Aalto University (Finland) 
The first case study, developed for this case series, has a leading character for the whole 
research cycle and falls into two complementary research lines launched by the JRC in 2017: 
one, on the topic of Place-based Innovation Ecosystems and the other one on Entrepreneurial 
Universities. The study of the Espoo innovation ecosystem focused on the collaboration 
between university-business-city and citizens and the important role performed by Aalto 
University in the ecosystem. 
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Figure 2. Espoo city located within the Uusimma-Helsinki region in southern Finland 
 
 
 
Source: Authors’ compilation based on software of QGIS Development Team (2019) and data of DIVA-GIS (2019) 
In a first empirical step in 2016, a high level JRC and CoR delegation visited Espoo (Helsinki 
metropolitan area, Finland) to identify the main elements of the Espoo innovation ecosystem 
and its relative success factors. As a follow-up, a second delegation visited Aalto University in 
Espoo on a 'Fact Finding Mission', trying to understand more in detail how the national 
innovation ecosystem operated in Finland and, more specifically, to explore the role of Aalto 
University and the interaction with other important quadruple helix actors in the Espoo 
innovation ecosystem. Based on this mission, key enabling factors and system catalysers 
were identified, which helped to better understand the emergence of this innovation 
ecosystem and find out how Aalto University orchestrated this evolution.  
In order to create a conceptual framework for this case as well as for the following case 
studies and in order to emphasise on the territorial dimension of innovation, two central 
research questions were addressed:  
— Why does innovation take place in certain places and not in others?  
— What are the contextual conditions and public interventions enabling such innovations to 
happen in a specific site?  
To answer these questions, the Smart Specialisation concept was crucial, operationalised in 
Europe through regional research and innovation (R&I) strategies, building on the economic 
strengths and distinctive assets of a certain territory. Additionally and based on previous 
literature, a conceptual model for transforming regions into innovation ecosystems was used  
as an analytical tool (Oksanen and Hautamäki 2014; Estrin, 2008; Porter, 1998) and the 
significance of context for the flourishing of entrepreneurial innovation was highlighted (Autio 
et al, 2014). 
  
7 
 
Figure 3. Model for building innovation ecosystems 
 
Source: Oksanen and Hautamäki, 2014 
Following this conceptual framework, key success factors in the Espoo innovation ecosystem 
were discussed, such as public reforms and programmes, highly skilled human capital and 
research infrastructure (including Nokia´s ups and downs), multi-level governance, political 
commitment, collaborative culture, a shared strategic vision on open innovation and 
entrepreneurial education (where bottom-up meets top-down), and the emergence of a 
strong orchestrating actor.  
Several strategic “innovation process entrepreneurs” were identified as performing an 
“integrative leadership”1 (Crosby, 2008) in the system, mainly Aalto University –as an 
entrepreneurial university–, the Helsinki-Uusimaa Regional Council and Espoo City –as local 
and regional government actors– and the national innovation funding agency Tekes –as a 
funding facilitator. Aalto University, considered as the central actor and unique inst itut ion in 
the Espoo innovation ecosystem was created  in 2010 by merging three existing universit ies, 
the Helsinki University of Technology, the University of Art and Design, and the Helsinki 
School of Economics. This national effort was focused on the idea to create the country's core 
“innovation university” (Markkula and Lappalainen, 2009) and to build a new organisational 
model for entrepreneurial initiatives and collaborative spaces. This model, based on the 
principles of research excellence, attraction of business collaboration, urban and regional 
integration, civil engagement and a competitive leadership in an international environment, is 
the result of long-term and complex policy decisions in the whole region. As a key principle of 
success, a balance was developed between the established (inter-)institutional conglomerate 
of Aalto University  (see Figure 4) and the dynamics and interactions between the quadruple 
                                     
1 According to Crosby, “Integrative leadership is an emerging leadership approach that fosters collective action 
across many types of boundaries in order to achieve the common good. It brings together leadership concepts and 
practice rooted in five major sectors of society—business, government, nonprofits, media, and community. It 
focuses on leadership development at all levels, from individual to global.”  
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helix actors in this Entrepreneurial University Innovation Ecosystem (see chapter 3.2.1, Figure 
12). 
Figure 4. (Inter-)institutional innovation conglomerate orchestrated by Aalto University 
 
Source: Authors’ compilation based on data from Rissola et al, 2017 
The formal Finnish R&I governance model is centralised in terms of national guidelines, 
strategies and funding, but includes a significant regional autonomy to frame regional, 
national and EU policy goals in a territorial and Smart Specialisation context. Accompanied by 
extensive consultation processes, including a wide range of 4H stakeholders in the Helsinki-
Uusimaa region, two R&I related regional strategies, i.e. the Uusimaa-Programme and the 
Regional Smart Specialisation Strategy, have been set up as a tool for regional development  
and for promoting innovation. Internationalisation has been considered essential for the 
success of the target region and a core element in the regional RIS3, the Smart Specialisation 
in the Helsinki – Uusimaa Region, Research and Innovation Strategy in Regional Development  
2014-2020. Through the EDP regional priorities, the implementation process and the 
international dimension are operationalised and support the Espoo Innovation Garden. 
Nevertheless, and as a conclusion, regional RIS3 has been considered a useful resource to 
consolidate the local EDP, but not as its initiator, according to the authors of the Espoo 
Innovation Garden and Aalto University (Finland) study. 
 
2.2 Case Study Two: Digital Social Innovation in Barcelona (Spain) 
The second research study of this case series on place-based innovation ecosystems 
analyses the city of Barcelona and its metropolitan area. The previously developed conceptual 
framework for the Espoo Innovation Garden was examined for this case and was adapted to 
the particularities of citizen innovation and digital social innovators (DSI) as an emerging 
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category of innovation agents. This focus introduces two different evolutional concepts to the 
theoretical discussion on place-based innovation ecosystems: a. The development from 
traditional Triple Helix Research and Innovation (R&I) systems to collaborative patterns within 
a Quadruple Helix (4H) system (civil society as a fourth helix) and b. Digital Social Innovat ion 
as a subcategory of social innovation, driven by using Information and Communication 
Technologies (ICT) and cooperation supported by social media. 
Figure 5. Barcelona and its Metropolitan Area located in the Catalonia region in Spain 
 
  
Source: Authors’ compilation based on software of the Development Team of QGIS (20 19) and data of DIVA-GIS 
(2019) 
As a next step, the research activity continued with an extensive presentation of the main 
local actors dedicated to digital social innovation activities, developing and proposing a 
specific typology for a profound understanding of the ecosystem. At the empirical level,  and 
through in-depth interviews, 19 actors and orchestrators of the ecosystem were consulted 
and questioned related to their activities and to the nature of the ecosystem. Based on the 
objectives of the study, actors were selected depending on their typology representativeness, 
impact on the digital social innovation ecosystem and capability to contribute to quadruple 
helix models of innovation (see Table 1). 
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Table 1. Selected actors and orchestrators of Barcelona DSI ecosystem 
 
Source: Fàbregas, 2020  
Additionally, enabling and driving factors responsible for the success of the ecosystem were 
investigated, trying to understand why the ecosystem emerged and how it was possible to 
grow and consolidate in such an accelerated way, becoming a strong reference for digital 
social innovation in Europe. The Government of Catalonia (Generalitat de Catalunya) and the 
Government of the city of Barcelona (Ayuntament de Barcelona) were identified as play ing a 
key role for the consolidation of the digital social innovation ecosystem of Barcelona  and its 
metropolitan area. Consequently, the Generalitat, by applying multiple programmes and 
initiating collaborations, has been considered the main orchestrator of the system. These 
initiatives and programmes are generating policy-driven networks and complementary 
dynamics within the ecosystem, as visualised below (see Table 2).  
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Table 2. Public initiatives that vertebrate the DSI ecosystem 
  
Source: Fàbregas, 2020 
In a general overview, the study shows that the regional and local authorities are investing in 
and focusing on digital social innovation, but the ecosystem depends significantly on 
European Union funding instruments. The Operational Programme (EFDR) for Catalonia 2014-
2020 aims to boost economic growth in the region and is targeting to comply with the goals 
of smart specialisation. The relevant Smart Specialisation Strategies on the regional 
(RIS3CAT) and local level (RIS3BCN) are complementary designed and are clearly coordinated 
with the EFDR (see Figure 6). 
Figure 6. European, regional and local support for the digital social innovation ecosystem 
 
Source: Authors’ compilation based on data from Fàbregas, 2020 
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According to the final conclusions of this study, the consolidation of the digital social 
innovation ecosystem of Barcelona and its metropolitan area is considered promising and 
exemplary inside the European Union, with enough enabling and driving factors to continue 
growing. However, changes are needed to improve the quality of the ecosystem, mainly to 
attend the emergence and structural needs of new types of actors and initiatives and to 
improve administrative regulation in order to harmonise regional and national R&I policy 
making. 
 
2.3 Case Three: Volvo companies in Gothenburg (Sweden) 
The third case study of this case series of place-based innovation ecosystems describes and 
analyses the quadruple-helix innovation ecosystem rooted in Gothenburg urban area  
(Sweden). As a strategic starting point, the national and regional political interest for global 
competitiveness, cutting-edge technological development and traditional experience of 
multiple stakeholder collaboration in the region are the main elements to substantiate and 
introduce this case. The particular focus of the study on the booming automotive industry, 
namely the two Volvo companies Volvo AB and Volvo Cars, shows the essential role and 
importance they play for the development of the whole innovation ecosystem in the selected 
area. Lindholmen Science Park in Gothenburg is also considered a key player that channels 
collaborations, representing a platform for cross-disciplinary and cross-industry projects. In 
this sense, this system of multi-level governance, framed by the region of Västra Götaland  
and the city of Gothenburg, is acknowledged in this study for attracting talent, funding and 
other companies to the region.  
Figure 7. Gothenburg municipality located in the Västra Götaland County in Sweden 
 
 
Source: Authors’ compilation based on software of the Development Team of QGIS (2019) and data of DIVA-GIS 
(2019) 
From a theoretical point of view, the study is based on the conceptual framework developed 
for the case series and has been adapted, in this case, to the nature of a strong industry -
related innovation ecosystem. Performing in a similar research structure as the previous two 
studies, the study includes scoping interviews and, more dedicated to specific system-related 
questions, includes a series of in-depth interviews with twelve selected actors. Based on this 
empirical part, the main actors and system stakeholders, such as major automotive 
companies and key suppliers, universities and research institutes, vocational training facilities, 
research laboratories, science parks, incubators and accelerators, test beds, reality labs, 
networks, clusters, industry associations, platforms, centres for excellence, the regional and 
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local government, and Sweden's government agency for innovation have been mapped, in 
order to visualise and understand their nature, activities and functions within the system. 
Table 3. Actors’ typology 
 
Source: Authors’ compilation based on data from Rissola (ed.), Sörvik, Zingmark and Ardenfors, 2019  
A transversal analysis of the elaborated knowledge was made, focusing on the relevant 
contextual, regulatory and institutional enabling factors, the formal governance model, the 
specific quadruple helix approach, the collaborative consensus, achieved commitments, the 
orchestration of the ecosystem and actual and potential links with RIS3. Through this 
analysis, a combination of system-relevant factors was identified, responsible for driving the 
development of the regional innovation ecosystem, such as political, market-related, socio-
cultural, relational, academic and technology factors. Trust, good relations between the 
stakeholders and a sense of common interests were described as essential for the 
evolutionary progress of this decentralised process. Many details of a smart specialisation 
process were identified, but the Västra Götaland region, according to the study, did not follow 
the RIS3 guide as required when the relevant RIS3 strategy  was developed. However, efforts 
were detected in several prioritised areas, which have been elaborated together with relevant 
regional stakeholders. 
From a strategic point of view, focusing on the sustainability of the developing innovation 
ecosystem in the region, several arguments were outpointed as conclusive and relevant. First, 
in Sweden, the United Nations Agenda 2030 for Sustainable Development is part of nat ional 
and regional policies related to innovation, and it is generating an important international and 
global commitment. Second, although the two Volvo companies have a strong influence, there 
is no actor considered to be controlling the innovation ecosystem around the automotive 
industry in the Gothenburg area. Third, due to an increased share of foreign ownership of 
decisive enterprises in the innovation ecosystem, the region is relatively vulnerable to 
external (not Swedish) decisions. And fourth, when it comes to the inclusion of civil society 
and the discussion on the quadruple-helix model of the innovation ecosystem, stakeholder 
participation is reduced to the perspective of users of technology. 
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2.4 Case Four: Ljubljana Start-up Ecosystem and the Technology Park 
Ljubljana (Slovenia) 
The fourth case study on place-based innovation ecosystems is focused on Ljubljana´s start -
up ecosystem and the relevant actors and orchestrators in this system. The Ljubljana 
Technology Park (TPL) is considered an “innovation process entrepreneur” in Slovenia and 
plays an essential role in this study. In this sense, the TPL, dedicated to coordinate the 
ecosystem development, is in the focus of interest and, a priori, is the decisive entity for  this 
case. Based on the results of the 2017 European Semester Country Report for Slovenia, which 
stated a lack of effective governance structures for R&I in the country, the study shows 
special concerns about the 4H approach in the region and country and about the quality of 
the whole governance system for R&I. The previously developed conceptual framework of the 
series of studies emphasised, for this study, the integrative leadership and the stakeholder 
involvement and commitment in the innovation ecosystem. 
Figure 8. Ljubljana, capital of Slovenia and central region 
 
 
Source: Authors’ compilation based on software of the Development Team of QGIS (20 19) and data of DIVA-GIS 
(2019) 
First, a general introduction to the region of Ljubljana and its economy was presented in the 
study. As Ljubljana, the capital of Slovenia, has an important impact on the whole innovat ion 
ecosystem in the country, a general overview was given to understand more about the 
national Research, Development & Innovation (RDI) system. In this context, a strong influence 
of EU innovation policies on the national and regional ecosystem was detected, since Slovenia 
joined the European Union in 2004 and started to implement and participate in the EU´s 
Cohesion Policy and its RDI objectives. The multiple actor framework and the coordinat ion of 
this complex system are considered the principle challenges for Slovenia´s RDI system. The 
Scandinavian model of agencies was taken as a reference to improve the implementation of 
research funding , according to governmental policies.  
Since the Start:up Manifest (Rebernik and Jaklič, 2014)  was published in 2014 and put  into 
force, significant progress and a systematic support for young entrepreneurs has been stated. 
This bottom-up initiative, supported by public key institutions, implemented programmes for  
talent activation, accelerated launch, global growth and complementary workshops and 
events. Within this national initiative, the cooperation between Ljubljana Technology Park and 
the Slovene Enterprise Fund (SEF) has been considered essential for the support of start -ups 
in the Ljubljana region and for the successful creation of the whole regional Start -up 
Ecosystem. 
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As a next step, the main actors were mapped to discuss the diversity of stakeholders and 
their activities and interaction in the region, such as intermediary institutions, main research 
and innovation players, governmental institutions, the chamber of commerce and industry 
enterprises.  
To enforce the study with empirical results and data and to understand in more detail the 
dynamics within the system, a selection of stakeholders from different organisation types 
(mostly business' intermediary institution and government agencies) were interviewed with 
the support of targeted questionnaires. Since the EU´s innovation policy showed its most 
direct impact on the introduction of various ‘bridging’ institutions, the focus of this empir ical 
part of the study focuses more on this type of institutions, as is the case of the Ljubljana 
Technology Park. 
Figure 9. Main ecosystem actors in the Ljubljana Start-up Ecosystem 
 
Source: Authors’ compilation based on data from Bučar and Rissola, 2018 
After the detailed innovation ecosystem mapping, Bučar and Rissola described the 
established system as self-sustainable, building on individual capabilities of each of its 
members and strengthening them through collaboration. This, the pronounced 
internationalisation aspect and the specific experience in creating the local start -up 
ecosystem would be further replicable in other innovation areas, such as cooperation between 
public research organisations and business enterprises. During the preparation of Slovenia´s 
Smart Specialisation Strategy, called Smart Specialisation Strategy, or S4, the Ljubljana 
Technology Park, through cooperation with the Chamber of Industry and Commerce, 
facilitated the EDP and, in this role, was considered as an important element by building a 
public network with “generators of new knowledge”. The strategic research and innovation 
partnership (SRIP) works as a collaboration space in each of the nine selected priorities of S4 
and big business, but the Small and Medium Enterprises (SMEs) and public research 
organisations (PROs) are also partners in SRIP, addressing the essential need of cooperat ion 
between these partners in the ecosystem. Nevertheless, focusing on 4H level, citizens’ 
involvement has still been considered at a rudimentary level and not yet systematically 
applied in policy design or in its implementation. 
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2.5 Case Five: Boston-Cambridge Innovation ecosystem (Massachusetts, 
United States of America) 
The fifth case within this case series is the only case in a non-EU country and focuses on one 
of the most prominent cases and innovative areas in the world: the Boston metropolitan 
region (including the cities of Boston and Cambridge). To serve the main purpose of this case 
for the case series, and specifically to advance in the theoretical and policy -relevant 
discussion on place-based innovation ecosystems in the EU, it was necessary to ident ify  the 
key success factors in the selected region. Three sub-cases within the area were selected for  
this study, in particular, Seaport and Dudley Square in Boston and Kendall Square in 
Cambridge. These interconnected micro-innovation systems, considered as Innovation 
Districts, are forming together a macro-innovation eco-ecosystem.  
Figure 10. Boston and Cambridge in Middlesex and Suffolk counties, state of Massachusetts, USA 
 
 
 
 
 
 
 
Source: Authors’ compilation based on software of the Development Team of QGIS (20 19) and data of DIVA-GIS 
(2019) 
The successful evaluation of the Innovation Districts and the whole system, as analysed by 
the authors, is directly connected to the Habitat III Sustainable Development Goals, 
introducing a methodology based on inclusive growth and economic priorities. Additionally, 
the study represents a derived product of the Horizon 2020 Research Project MAPS -LED  
(Multidisciplinary and analytical approach to plan Smart Specialisation Strategies for Local 
Economic Development, investigating the spatial implications of the concept), where empirical 
data from extensive fieldwork in the USA contributed to the outcomes of the study.  
 
The Boston-Cambridge Innovation ecosystem and its reputation is strongly interconnected 
with the four main anchor higher education institutions Harvard, MIT, Northeastern and 
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Boston University. Nevertheless, taking into consideration the conceptual framework for  the 
case series, the research design focused more extensively on three key players which were 
supporting the local innovation ecosystem, including their potential to serve as a model and 
to be replicable in other place-based innovation ecosystems, and on the three mentioned sub-
cases (see chapter 3.2.5). The first key-player, the Mayor’s Office of New Urban Mechanics 
(MONUM), is a public agency which was created by the local government with the objective to 
support civic engagement and entrepreneurial approach on local governance. The second key-
player, called Masschallenge and located in the Seaport Innovation District, is an industry -
agnostic non-profit accelerator, supporting raising entrepreneurs. The third key-player, 
Cambridge Innovation Center (CIC), originally founded as incubator, serves today as an 
innovative co-working space, and is offering, together with the Venture Café, a very 
sophisticated network of connections to local start-ups. These key actors and related 
initiatives have a strong influence on the whole innovation ecosystem and, although authors 
did not identify one single orchestrator, the municipalities of Boston and Cambridge were 
identified as main orchestrators,which are leading a complex system of urban development 
and support for business creation.  
Figure 11. Main actors in the Boston-Cambridge Innovation Ecosystem 
 
Source: Authors’ compilation based on data from Rissola (ed.), Bevilacqua, Monardo and Trillo, 2019  
To conclude, the main success factors in the Boston-Cambridge Innovation ecosystem were 
outlined as an embedded quadruple helix model in both cities, an entrepreneurial approach 
emerging from the local governments, a competitive and international networking st ructure, 
the awareness of cognitive networks and collective intelligence, and the creation of civi c-led 
spaces enabling grassroot collaboration and cooperation. Authors also concluded with some 
direct recommendations for EU policy makers in the context of Smart Specialisation and 
place-based innovation ecosystems. In particular, a) to increase support for shared spaces 
and private small businesses facilitating interaction, b) to create a more walkable 
environment with effective transit and public transport facilities, c) to prioritise social 
innovators, below-the-radar innovators and non-traditional entrepreneurs within the 
entrepreneurial ecosystem, d) to emphasise public and private reliable mediators for the 
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creation of entrepreneurial hotspots, and e) to introduce key conceptual changes in the post -
2020 EU programming period, in order to allow funding small target areas by combining 
spatial planning and innovation-driven economic initiatives in the context of the Sustainable 
Development Goals. 
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3 Comparative analysis of Place-Based Innovation Ecosystem 
mappings 
3.1 Common dimensions of analysis of Place-Based Innovation Ecosystem 
Based on the continuously developed conceptual framework, which was adapted in each case 
to the specific innovation ecosystem conditions, common dimensions of analysis needed to 
be defined at this stage. Since a high complexity of very different ecosystems was observed 
and described, these common dimensions should offer, coherent with the objectives of this 
study, the capacity to extract policy relevant conclusions and possible recommendations and 
to advance in the methodological discussion.  
The conceptual model for transforming regions into innovation ecosystems (see Figure 3, 
chapter 2.1), which was used as an analytical tool in the previous chapters, is focused on four 
different axes of analysis. First, the question of required stakeholder-resources in the region;  
second, the coordination and implementation of the whole process towards an innovation 
ecosystem, considering the importance of core actors; third, the willingness for the needed 
consensus and commitment between the stakeholders; and fourth, the existence of strategic 
choices and clear visions towards the future of the innovation ecosystem. Based on these 
theoretical assumptions, the principles of Smart Specialisation (Foray, 2015), the importance 
of context for entrepreneurial innovation (Autio et al, 2014) and considering the empirical 
results of the different case studies, the following common dimensions of analysis have been 
selected: 
— The territorial dimension of each innovation ecosystem (i.e. the context in which actors 
operate) 
— The specific roles of main orchestrators and actors (.i.e. the ecosystem governance) 
— The quadruple helix (4H) implementation level (i.e. the multi-actors' co-creation of 
innovation) 
— The ecosystem contextualisation of Smart Specialisation strategies and the 
entrepreneurial discovery process (EDP) (i.e. the policy-mix tailored to the context-mix) 
— Formal and non-formal key enabling factors of each innovation ecosystem 
In the following table (Table 4), these transversal topics are summarised and contrasted per  
case and dimension of analysis. 
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Table 4: Common dimensions of analysis per innovation ecosystem 
        CASES  
                  
COMMON  
DIMENSIONS  
OF ANALYSIS   
Espoo Innovation 
Garden & Aalto 
University (Finland) 
Digital Social 
Innovation in 
Barcelona (Spain) 
Volvo companies in 
Gothenburg (Sweden) 
 
Ljubljana Start-up 
Ecosystem and the 
Technology Park 
Ljubljana (Slovenia) 
Boston-Cambridge 
Innovation ecosystem 
(Massachusetts, United 
States of America) 
 
Place-Based 
Innovation 
Ecosystem, territorial 
dimension 
Espoo (Finland’s second 
largest city), and its host 
region Helsinki-Uusimaa. 
Barcelona (Spain´s 
second largest city and 
capital of Catalonia) and 
its metropolitan area. 
Gothenburg´s urban area 
(Sweden’s second largest 
city and part of the Västra 
Götaland County). 
Ljubljana (capital and 
largest city of Slovenia). 
 
Boston (largest city and 
capital of the state of 
Massachusetts) and 
Cambridge metropolitan 
areas. 
Innovation Ecosystem 
orchestrator(s) and 
key players 
Aalto University, as an 
entrepreneurial university, 
is playing an orchestrator 
role in the ecosystem, 
with a focus on 
university-business-city 
and citizens collaboration. 
Additionally, important 
'innovation process 
entrepreneurs' are the 
Helsinki-Uusimaa 
Regional Council and 
Espoo City –as local and 
regional government 
actors– and the national 
innovation funding agency 
Tekes –as a funding 
facilitator. 
The Government of 
Catalonia (Generalitat de 
Catalunya) is the main 
orchestrator of the 
ecosystem, by applying 
multiple programmes and 
initiating collaborations. 
The Generalitat, together 
with the government of 
the city of Barcelona 
(Ayuntament de 
Barcelona), research 
centres and universities, 
are playing a key role in 
the digital social 
innovation ecosystem. 
Although the ecosystem 
rotates around the 
booming automotive 
industry, namely the two 
Volvo companies Volvo AB 
and Volvo Cars, no actor 
is controlling or 
orchestrating the 
ecosystem. Lindholmen 
Science Park in 
Gothenburg, a platform 
for cross-disciplinary and 
cross-industry projects, 
the region of Västra 
Götaland and the city of 
Gothenburg are 
complementary key actors 
in the system. 
The main actors and 
orchestrators (or 
'innovation process 
entrepreneurs') are the 
Technology Park 
Ljubljana, considered as 
an important element by 
building a public network 
with “generators of new 
knowledge”, the ABC 
accelerator, and at a 
complementary and 
national scale, the 
Venture factory in Maribor 
and the Slovene 
Enterprise Fund (SEF), as 
a start-up support. 
The Boston Mayor’s Office 
of New Urban Mechanics, 
as a public agency, the 
non-profit accelerator 
Masschallenge and the 
incubator and co-working 
space Cambridge 
Innovation Center, 
together with the Venture 
Café, are key players. 
However, no single 
orchestrator was 
identified. The ecosystem 
is strongly connected with 
Harvard, MIT, 
Northeastern and Boston 
University. 
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        CASES  
                  
COMMON  
DIMENSIONS  
OF ANALYSIS   
Espoo Innovation 
Garden & Aalto 
University (Finland) 
Digital Social 
Innovation in 
Barcelona (Spain) 
Volvo companies in 
Gothenburg (Sweden) 
 
Ljubljana Start-up 
Ecosystem and the 
Technology Park 
Ljubljana (Slovenia) 
Boston-Cambridge 
Innovation ecosystem 
(Massachusetts, United 
States of America) 
 
Quadruple Helix 
Model (4H),  
level of 
implementation 
Through open innovation 
methodologies, open 
innovation spaces and 
through an integrative 
leadership, the ecosystem 
already transformed from 
a Triple to a Quadruple 
Helix model. 
Digital social innovation 
and innovators are 
considered key elements, 
transforming the 
ecosystem from a Triple 
to a Quadruple Helix 
model.  
When it comes to the 
inclusion of civil society 
representing the fourth 
helix, its role is reduced to 
technology users fitting 
into an industry-driven, 
Triple Helix innovation 
ecosystem. 
Citizens’ involvement is 
still considered at a 
rudimentary level and not 
yet systematically applied 
in policy design or in its 
implementation, The PIE is 
based on a Triple Helix 
model. 
The embedded quadruple 
helix model in both cities 
is one of the main 
success factors in the 
ecosystem and is 
acknowledged as a global 
example for an applied 
Quadruple Helix model. 
Smart Specialisation 
Strategies (RIS3) and 
Entrepreneurial 
Discovery Process 
(EDP) in the 
innovation ecosystem 
There are two relevant 
and intertwined regional 
R&I strategies: The 
Uusimaa-Programme and 
the Smart Specialisation 
Research and Innovation 
Strategy in Regional 
Development 2014-2020, 
with internationalisation 
as a core element. 
Through the EDP, Urban 
Cleantech, Human Health 
Tech, Digitalising Industry, 
Welfare System and 
Smart Citizen were 
chosen as priorities. 
The relevant Smart 
Specialisation Strategies 
on the regional (Catalonia: 
RIS3CAT) and local level 
(Barcelona: RIS3BCN) 
have complementary 
character and are part of 
the Operational 
Programme (EFDR) for 
Catalonia 2014-2020 co-
funded by the European 
Regional Development 
Funds (ERDF). The 
ecosystem coordination 
depends significantly on 
related EU funds. 
The regional Smart 
Specialisation Strategy 
(RIS3) Västra Götaland is 
representing an 
integrative part of the 
regional strategy for 
growth and development 
2014-2020 (VG 2020). 
Nevertheless, the region 
has not followed the RIS3 
guide in developing their 
strategy and did not 
establish formal 
governance structures. 
In Slovenia, the Smart 
Specialisation Strategy 
(RIS3 – also called S4) 
was adopted in 2015. The 
EDP was established with 
a considerable 
involvement of the 
business sector, but the 
concept of S4 is relatively 
less known among the 
start-up community and is 
subject to further 
promotion. 
For this non-EU case, the 
US Regional Innovation 
Strategies, RIS catalytic 
national grant programme 
was contextualised, 
focusing on regional 
capacity-building. 
Additionally, the H2020 
MAPS-LED project was 
approaching the Smart 
Specialisation concept 
from the US perspective 
and derived EU policy 
relevant US insights.  
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        CASES  
                  
COMMON  
DIMENSIONS  
OF ANALYSIS   
Espoo Innovation 
Garden & Aalto 
University (Finland) 
Digital Social 
Innovation in 
Barcelona (Spain) 
Volvo companies in 
Gothenburg (Sweden) 
 
Ljubljana Start-up 
Ecosystem and the 
Technology Park 
Ljubljana (Slovenia) 
Boston-Cambridge 
Innovation ecosystem 
(Massachusetts, United 
States of America) 
 
Formal and non-
formal key enabling 
factors 
Scientific and 
Technological Human 
Capital; existing research 
infrastructures; long 
standing entrepreneurial, 
innovation and risk-taking 
culture and spirit; efficient 
public administration; the 
ecosystem operates in the 
broader Finnish 
institutional and 
regulatory environment; 
headquarters of large 
Finnish companies as well 
as subsidiaries of 
multinational companies 
(MNCs) have been 
attracted; national 
guidelines for 
entrepreneurship 
education. 
Strategic and political 
interest of the regional 
government of Catalonia 
and the city of Barcelona; 
important presence of 
research centres and 
universities; participatory 
culture of citizens; 
innovation and 
entrepreneurial culture 
and inclusion of foreign 
talent in Barcelona; 
decentralisation of 
political competences is 
considered both a 
challenge and an enabling 
factor. 
In Sweden, environmental 
issues, climate change 
and traffic safety 
influence both national 
and regional policies; UN 
Agenda 2030 contributes 
to target objectives for 
these policies; strong 
political will to support 
industry and societal 
actors; digitalisation as a 
priority for the automotive 
sector. Artificial 
Intelligence as a regional 
key priority; globalisation 
affinity; regional 
attractiveness for foreign 
investments and talent; 
Volvos influence on 
industrial standards. 
Start:up initiative as a 
platform for open 
collaboration; bottom-up 
initiatives from the 
business community; 
strategic 
internationalisation;    
collaborative and co-
working spaces; collective 
entrepreneurial spirit; 
flexible mind-set and 
culture of creativity; 
Ljubljana´s geographical 
position; high 
concentration of research 
and higher education 
institutions. 
Top startup community in 
the US; the spatial 
ecosystem for innovation 
hotspots; the location of 
innovators, the inter-
scalarity of innovation; 
policies pushing 
challenges to improve 
quality of life; federal 
funds to benefit from the 
increasing innovation 
economy; concentration of 
world class research 
universities; multiple 
commercialisation, 
technology transfer 
mechanisms; The 
Massachusetts Institute 
of Technology is a crucial 
subject and an investor. 
Source: Authors’ compilation based on data from Rissola et al, 2017; Fàbregas, 2020; Rissola (ed.), Sörvik, Zingmark and Ardenfors, 2019; Bučar and Rissola, 2018 and Rissola (ed.), 
Bevilacqua, Monardo and Trillo, 2019
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To summarise at this point, all five selected and presented place-based innovation ecosystem cases 
have been individually synthesised and presented in the first part of this study and, after this, 
compared, based on common dimensions of analysis as stated in the previous Table 4.  
As it can be observed in the context of the territorial dimensions, three cities are the second largest  
cities2 within their countries (Espoo, Barcelona and Gothenburg) and are in a natural competitive 
situation with the biggest cities in their respective nations (Helsinki, Madrid and Stockholm), when it  
comes to performing a national leadership on innovation or, more specifically, place-based 
innovation dynamics. Boston and Cambridge metropolitan area, and more extensively, the Gr eater  
Boston Area, is playing a single role as one of the most innovative and, in this sense, attractive 
regions in the world, naturally competing on a national level with the San Francisco Bay Area, which 
usually leads most (not necessarily place-based) innovation index categories. Ljubljana, as the 
capital of Slovenia and main attractive place-based innovation pole in the country, does not fit in 
this perspective of a national challenger (direct or not) and, as an additional property, is not a 
metropolitan coastal region, which reflects also the special spatial situation of Slovenia in this 
comparative analysis. 
The complementary question of relevant innovation ecosystem orchestrator(s) and key players is 
directly linked with the governance structure of the ecosystems and participating stakeholders. Here 
it can be ascertained that the specific balance of interests and dynamics within the ecosystems has 
a direct relationship with the organisational quality of the orchestrators or key actors. In the case of 
the Espoo Innovation Garden, Aalto University, in its quality as an entrepreneurial university ,  leads 
the focus to university-business-city and citizens collaboration, based on a clear policy driven vision 
of the ecosystem. Also, a clear policy agenda related governance, embedded in a competitive 
academic environment, is detected in the cases of Barcelona (a digital social innovation ecosystem 
in a strong regional context, with the Generalitat de Catalunya as the main orchestrator) and the 
case of Boston (innovation districts in an interconnected landscape of micro and macro initiatives, 
where no single orchestrator was identified). In the cases of Gothenburg and Ljubljana it can be 
observed that – in the first case - no clear orchestrating controller was identified, and the 
ecosystem rotates around the interests of the booming automotive industry and – in the second 
case – public and private 'innovation process entrepreneurs' are collaborating on a regional and 
national level to develop the Technology focused Start-up Ecosystem. 
In line with the 4H approach, the level of 4H implementation is another comparable dimension, 
which is of high importance to be able to interpret the specific dynamics of each place-based 
innovation ecosystem. The possible evolution from a traditional 3H to a transforming or 
transformed 4H model allows us to qualify if the collaboration between the multiple system 
stakeholders is relying on an integrative vision for all kind of talented actors. This is not the case in 
all analysed ecosystems, but even in the cases of Gothenburg and Ljubljana, where the integrat ion 
of the fourth helix is reduced to the perspective of technology users (Gothenburg) or at a 
rudimentary level and not yet systematically applied in policy design or in its implementation 
(Ljubljana), there exists a significant potential of such a vision for the future development of these 
ecosystems. This potential is highly related to the future commitment of these regions with RIS3 
and the respective EDPs and the policy decisions which will be made in this respect (see also below, 
common dimension of RIS3 and EDP). 
The relationship between the (not necessarily formal) governance and leadership structure in the 
innovation ecosystems and the formal Smart Specialisation Strategies (RIS3) is another important  
question for this comparative analysis. The level of possible connections and synergies with RIS3 is 
quite different in the presented cases and depends on the historical evolution of each innovation 
ecosystem. In the case of Espoo Innovation Garden, R&I is seen as a tool for regional development  
in the Helsinki-Uusimaa region and RIS3 is considered the process instrument to both boost 
                                     
2 In this respect, recent research efforts (Berube, 2019) related to midsized metro areas (250k – 1M inhabitants) are 
evidencing a raising demand to study these areas, because larger places are flourishing and succeeding more than 
smaller ones. 
24 
innovation and to further develop the region. The digital social innovation ecosystem in Barcelona 
shows a high interrelation with RIS3 and the strategically leading Operational Programme  (ERDF) 
for Catalonia 2014-2020. In the case of Gothenburg, RIS3 is integrated in the regional strategy for  
growth and development 2014-2020 (VG 2020), but the leadership in the innovation ecosystem is 
not governed through the principles of RIS3. In Slovenia there is the particular situation that RIS3 (or 
S4 called in Slovenia) was clearly adopted and established through an EDP, but the principal target  
group for the development of the start-up ecosystem - the start-community - is not integrated 
enough to be able to speak of a prospered RIS3 process. In the Boston “Satellite” case, where, 
differently from the EU, the existence of a RIS3 is not mandatory (as an ex-ante conditionality ) for  
public funding, RIS is focused through regional capacity-building and supports local economic 
strategies, rooted in the concept of embedded innovation. Additionally, these US insights and 
outcomes of the referenced H2020 MAPS-LED project are of high importance to integrate a non-EU 
perspective of regional and urban innovation policies into the future and post-2020 EU R&I policies.  
Independent of the level of implication of RIS3 in the different innovation ecosystems, clear key 
formal and non-formal enabling factors have been identified in each case, with some directly 
connected with the leadership and governance structures and others more described as 
complementary system properties. As the main starting points and enabling factors for t he 
development towards a specific innovation ecosystem historically matured entrepreneurship was 
found, together with innovation and risk talking cultures, adapting and supporting administrative 
structures and policymaking, highly skilled human capital, research infrastructures, and the 
readiness for cooperation between the different system stakeholders. The political interest to push 
towards a specific R&I prioritisation and specialisation in the region was discovered as a strategic 
asset for the development of the PIEs. The participatory culture of citizens (a must for a real 4H 
collaboration), the capacity to retain and attract talent and investment in the region, the affinity  to 
micro and macro related policy issues, a strong internationalisation (a clear signal of "openness" to 
collaborate with other ecosystems and networks), the participation in overreaching policy 
frameworks like the UN Agenda 2030 and the integration of digital challenges for future 
perspectives can also be considered as crucial elements to evolve the whole potential of the PIEs.  
Now, these results will be embedded in two additional levels of analysis. First, a more specific focus 
will be applied on the replicable conditions of the analysed PIEs, in order to create a specific case 
typology, which could be of relevance for other EU cases. And second, and on the eve of the post -
2020 EU perspective, the discussion about conclusive policy recommendations for EU policies 
related to regional and urban innovation ecosystems. 
 
3.2 Typology of Place-Based Innovation Ecosystems  
The synthesised, analysed and, based on common dimensions of analysis, contrasted PIEs are of 
very different system properties. In line with the 4H approach, one of the main efforts of the 
presented case studies was the intention to document non-traditional, emerging territorial 
innovation enablers/catalysers. Coherent with the specific leadership and dynamics of the PIEs,  the 
entrepreneurial Aalto University in Espoo, digital social innovation spaces in Barcelona, the 
Technology Park Ljubljana, large corporations in Gothenburg and local municipalities in Boston and 
Cambridge were detected. These system elements, in combination with the presented properties in 
the different PIEs (chapters 2.1, 2.2, 2.3,2.4 and 2.5), allow to define five different types of PIEs 
with the potential to be an indicative reference for other EU cases.  
3.2.1 Entrepreneurial University Innovation Ecosystem 
The specific role of an entrepreneurial university, as it is the case of Aalto University, shows us a 
case where three existing universities have been merged in a national effort and with the intent ion 
to create Finland’s core “innovation university” (see chapter 2.1). The constitution of an 
entrepreneurial university under these specific conditions is based on the concept of the third 
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mission (Suomi et al, 2019), which a university can fulfil for its region. The interaction between the 
different PIE stakeholders around this academic leading institution constitutes a balanced model or  
type of PIE, which can offer orientation for other EU cases and regions and their respect ive policy  
decisions. Especially regions with similar conditions (Rissola et al, 2017), as stated in the Helsinki-
Uusimaa region, could take advantage for their own development. This would be the case of EU 
regions with a versatile industrial structure , a dynamic business landscape , with highly-skilled 
workers with a global background, as well as a high-quality research and education environment. 
Additionally, the regions should be well connected with their neighbouring countries and regions and 
other EU and non-EU regions. Figure 12 shows the structure of this type of PIE, called 
Entrepreneurial University Innovation Ecosystem, including the dynamics and interaction between 
the different 4H stakeholders. 
Figure 12. Entrepreneurial University Innovation Ecosystem 
 
Source: Authors’ compilation based on data from Rissola et al, 2017 
As observed, the relationship between a strong strategic vision and the output and standing of 
innovation is essential for the whole PIE type. Although the case of Aalto University is a very 
specific one, the replicable conditions of the PIE are of considerable clarity and orientation for other  
regional EU cases. 
3.2.2. Digital Social Innovation Ecosystem  
The second type of PIE, which can be derived from the discussed case series, is the case analysed in 
Barcelona and its metropolitan area. Here, where citizen innovation and digital social innovators 
(DSI) are in the centre of the analysis, a new emerging category of innovation agents has been 
detected (see chapter 2.2). These actors, responsible for the transformation of the PIE towards a 
Quadruple Helix (4H) system, are innovatively approaching societal challenges using emerging 
digital technologies and social media, playing a transformation role in the PIE. In the empirical part  
of the study (Fàbregas, 2019), actors were selected based on their representativeness for the 
specific type of PIE, the so called Digital Social Innovation Ecosystem. Based on the definition of 
digital social innovation, which “…refers to (systemic) ideas, activities or solutions, conceived 
collaboratively and empowered by digital technologies and social media, which explicitly  addre ss 
societal challenges in a novel (and systemic) way.” (Fàbregas, 2019, p. 12), regions with the decision 
to develop their PIE in this direction, could have a potential interest to study this model and to find 
orientation in the Barcelona case. In this context, the emergence and further development of the 
studied PIE is a reference, where Barcelona transformed from an industrial city in the 1980s to a 
Metropolitan Area with a leading Digital Social Innovation Ecosystem in the EU. This was possible, 
first, through a huge investment to increase available infrastructures and by renewing some o f the  
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city’s forgotten and marginal districts.3 The traditional industrial economic model was transformed 
to a digital and technological industry model, with a focus on the service sector, enabling the 
emergence of a dynamic digital start-ups ecosystem that grew up hands in hands with the DSI 
ecosystem. This development, in combination with strategic decisions and policy interventions at the 
regional and local level helped to consolidate this PIE. The generalised and replicable system 
properties, as visualised in Figure 13, are rotating around the dynamics of digital social innovat ion 
and are related to the type and nature of participating actors, their interactions and important 
resources.  
Figure 13. Digital social Innovation Ecosystem 
 
Source: Authors’ compilation based on data from Fàbregas, 2019  
3.2.3. Industrial Innovation Ecosystem  
Based on the third case study of this case series - the PIE rooted in Gothenburg urban area - 
another type of PIE can be derived, which is focused on strong industrial interests, represented by 
the two Volvo companies Volvo AB and Volvo Cars (see chapter 2.3). The fact that this PIE is 
strongly influenced by industrial dynamics, has generated organisational (public and private) 
structures to develop cross-disciplinary and cross-industry projects, embedded in a landscape where 
a leading science park (Lindholmen Science Park) as a platform channels these projects, supported 
by regional and local authorities. The industrial aspect is the essential system property, and this 
allows us to speak, in general terms, about an Industrial Innovation Ecosystem. As analysed, 
Gothenburg´s PIE is not a system that is controlled or orchestrated by one specific actor, but the 
dynamics within the system depends on different stakeholders and the interactions between them. 
Nevertheless, there are leading stakeholders, like the big industrial players, the municipality, the 
regional authorities and the academic landscape, such as universities and research centres. The so-
called Gothenburg spirit, which describes the good collaborative climate between decisive 
stakeholders in Gothenburg´s PIE, is representative for the informal governance model in the 
region: “It is clear that in the Gothenburg area, informal governance is possibly more important than 
formal governance.” (Rissola (ed.), Sörvik, Zingmark and Ardenfors,2019, p. 53). Also, the 
entrepreneurial spirit of small companies is an essential part of this PIE model, which describes the 
                                     
3 One of these districts, the Poble Nou district, which, in old times, was an industrial  d istrict,  wa s p artial ly 
reconverted into a digital innovation district (22@Barcelona), which also gave inspiration to Boston innovation  
districts. 
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disposition for collaboration between big industrial players and SMEs, where new ideas, both for 
products and services, but also new working methods are of high relevance. For other  EU regions,  
interested in this model, the spirit of collaboration, the strong industrial influence and the informal 
levels of governance would be the most important aspects to follow. From this perspective,  and as 
visualised in Figure 14, this particular type of PIE could represent an interesting orientation for 
regions with industrial background and informal culture of collaboration. 
Figure 14. Industrial Innovation Ecosystem 
 
Source: Authors’ compilation based on data from Rissola (ed.), Sörvik, Zingmark and Ardenfors , 2019  
3.2.4. Start-up Innovation Ecosystem 
The case study about the Ljubljana Start-up Ecosystem and the Technology Park Ljubljana in 
Slovenia (see chapter 2.4) allows the extraction of a fourth type of PIE, focused on the axis of 
collaboration between technological development and the emergence of a start-up community. 
Since Slovenia gained its independence in 1991 and developed from a socialist economy to a 
market economy, considerable investments and Research & Development (R&D) policy decisions 
opened the door to further develop the PIE in the region and the whole country. The following 
transition towards an EU member state and the integration into EU´s innovation policies generated 
a specific PIE model, which is of interest for regions and countries with a similar historical and 
socioeconomic background and, more specifically, for Western Balkan Countries (WBC). The most 
important initiative to develop the PIE into a start-up guided and consolidated place based 
innovation model, was the Start:up Manifest (Rebernik and Jaklič, 2014), which created systemat ic 
support for young entrepreneurs. The ambitious goals of this manifest (with a perspective until 
2020) included the creation of 1,000 new jobs in start-up companies in Slovenia, the connect ion of 
at least 50 start-up companies with the most important start-up ecosystems in the wor ld and the 
attraction of at least 150 start-up companies with global potential to the region. The core 
programmes of the initiative are working on talent activation, accelerated launches and stand for 
global growth. The development of this initiative is exemplary for a high commitment of involved 
and responsible stakeholders: “The ambition of the partners in Start:up Initiative is to cover the 
whole spectrum of support activities, from help in developing the initial idea and turn it into a 
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business proposal to establishing an enterprise and finding appropriate form of financial support for 
a particular stage of the enterprise.” (Bučar and Rissola, 2018, p. 21) The fact that the core act ivity 
in the initiative is to support new start-ups and that the Ljubljana Technology Park is essent ial for  
the successful creation of the whole PIE, justifies the following extraction (Figure 15) of specific 
conditions around this process as replicable ones, and as possible reference for other EU cases. 
Figure 15. Start-up Innovation Ecosystem 
 
Source: Authors’ compilation based on data from Bučar and Rissola, 2018 
3.2.5. Innovation District Ecosystem 
The fifth case study in our case series about Place-Based Innovation Ecosystems, the Boston-
Cambridge Innovation Districts (USA) case, includes three intertwined sub-cases, which are an 
integrative part of the whole PIE in Boston-Cambridge. These sub-cases (see chapter 2.5) or micro-
innovation systems and innovation districts, namely the Kendall Square  in the city of Cambridge and 
the Seaport District and Roxbury in the city of Boston, “…were instrumentally selected to sho w ho w 
innovators and innovation hotspots interact with the urban fabric, demonstrating that urban 
innovation districts can be enablers of place-based innovation” (Rissola (ed.), Bevilacqua, Monardo 
and Trillo, 2019, p. 38). To be able to understand the pioneering place-based developments in the 
region, three key-players in the Boston-Cambridge innovation ecosystem, the Boston Mayor’s Office 
of New Urban Mechanics, the non-profit accelerator Masschallenge, the incubator and co-working 
space Cambridge Innovation Center (CIC) and the Venture Café, were studied from a systemic point  
of view, with the aim to clarify their specific role and contributions in the whole ecosystem. On the 
basis of these empirical data and taking into consideration the specific collaborative qualities of 
each of these actors, it is possible to extract another specific type of PIE, the Innovation District 
Ecosystem. Due to the complexity of each of the mentioned sub-cases and their interaction 
between them, the key-player dimension is a strategic element to study possible replicable 
conditions, which could be of relevance for other (EU) cases. Two of them, Masschallenge  and 
Venture Café and CIC, are also expanding internationally. In the following three Figures 16-18 
specific contributions and collaboration patterns of each of the named key-players are extracted. 
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Figure 16. Contributions and collaboration patterns, Boston Mayor’s Office of New Urban Mechanics 
 
Source: Authors’ compilation based on data from Rissola (ed.), Bevilacqua, Monardo and Trillo, 2019.  
Figure 17. Contributions and collaboration patterns, non-profit accelerator Masschallenge 
 
Source: Authors’ compilation based on data from Rissola (ed.), Bevilacqua, Monardo and Trillo, 2019  
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Figure 18. Contributions and collaboration patterns, Cambridge Innovation Center and the Venture Café 
 
Source: Authors’ compilation based on data from Rissola (ed.), Bevilacqua, Monardo and Trillo, 2019. 
As visualised in the previous figures, the three different actors and their structured profiles are 
representing three different models of how PIEs, at a diversified scale, can be pushed towards an 
integrative development. The original framework which was used for assessing the overall 
performance of the innovation districts has been derived from the Habitat III Sustainable 
Development Goals, a concept based on inclusive growth. This fact supports the concept of key-
players, who include in their strategies multiple stakeholders towards a 4H reality in the PIE. The 
success of the Boston-Cambridge PIE, which is also highly connected to the effective collaborat ion 
of Harvard, MIT, Northeastern University and Boston University, and the repeatability of the 
described conditions can be a motivating element for European regions to follow these examples. 
Nevertheless, the “Evidence from the Boston case study shows that there is not a single magic 
recipe for the  successful implementation of place-based and social innovation-drive n strate gies. ” 
(Rissola (ed.), Bevilacqua, Monardo and Trillo, 2019, p. 8). 
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4 Conclusions 
This case-study comparative analysis contributes to the European Commission Joint Research 
Centre´s research line about analysis and methodologies of Place-Based Innovation Ecosystems 
(PIEs). Five different cases of PIEs were selected for this comparative analysis, based on select ion 
criteria such as different types of orchestrators or key-players in the ecosystems, geographical 
diversity, strong urban, regional, inter-regional and international references, an expected 
relationship between the regional Research and Innovation Strategy for Smart Specialisation (R IS3) 
and the ecosystems, openness for exploration and accessible data about the innovation ecosystems. 
One of these selected cases, the prestigious Boston-Cambridge Innovation ecosystem 
(Massachusetts, United States of America) serves as a “Satellite” case in the case series and follows 
a different (non-European) policy framework (RIS3 is not mandatory). The other selected PIE cases,  
Espoo Innovation Garden & Aalto University (Finland), Digital Social Innovation in Barcelona (Spain),  
Volvo companies in Gothenburg (Sweden) and Ljubljana Start-up Ecosystem and the Technology 
Park Ljubljana (Slovenia) are target of the European Union´s cohesion policy framework, with R IS3 
as an ex-ante conditionality (EU Regulation 1301/2013). 
The general objective of this study is to generate scientific evidence for the future development  of 
EU´s policies related to innovation in the context of regional and urban innovation ecosystems.  The 
adopted overall approach emphasises the importance of local contexts for making innovation 
flourish – that is, of the place-based dimension of innovation. Place-based does not simply mean 
the way innovation systems are locally or regionally organised, nor does it simply reflect  the 
local/regional ramifications of national innovation systems. Rather, place-based is a term reflect ing 
efforts towards urban or regional economic transformation that exceeds the eventual effects of 
national or even EU-level strategies.  
All five selected and presented PIEs have been, first, individually synthesised and analysed and, 
after this, compared, based on common dimensions of analysis. These common dimensions are 
based on the principles of Smart Specialisation (Foray, 2015), the importance of context for 
entrepreneurial innovation (Autio et al, 2014) and the conceptual model for transforming regions 
into innovation ecosystems (Oksanen and Hautamäki 2014; Estrin, 2008; Porter, 1998), which is 
focused on stakeholder-resources, coordination and implementation capacities, the importance of 
core actors, the existence of a consensus and commitments between the system-stakeholders and 
on strategic choices and visions. Consequently, the following common dimension of analysis were 
defined: a. the territorial dimension of each innovation ecosystem; b. the specific roles of main 
orchestrators and actors; c. the quadruple helix (4H) implementation level; d. the ecosystem 
contextualisation of Smart Specialisation strategies and the Entrepreneurial Discovery Process (EDP) 
and e. the formal and non-formal key enabling factors of each innovation ecosystem. As a result, 
these transversal topics were summarised and contrasted per case and dimension of analysis and 
visualised as a differentiated picture of each PIE. After this, the most relevant PIE elements, in 
combination with the contrasted case properties, resulted in five different types of PIEs (typology of 
PIEs), which could serve as an indicative reference for the development of other EU cases.  
Following the theoretical and empirical results described above, the conclusions of this study can be 
described as follows: 
— The analysed innovation ecosystems are of high complexity, with strong individual system 
properties. Each system is representing a particular type of innovation ecosystem. 
— There are different levels of implementation of the Quadruple Helix Model (4H), from a 
rudimentary application to a transforming stage from Triple Helix to 4H and up to fully adapted.  
— Smart Specialisation Strategies (RIS3) – and, in particular, the Entrepreneurial Discovery Process 
(EDP), which vertebrates their definition and implementation - have different levels of 
interrelation with the questioned ecosystems, from a very low influence on the ecosystem up to 
fully related to the relevant processes and dynamics. 
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— The orchestrators or main key-players play an essential role in the innovation ecosystems, 
influencing directly and indirectly their development - they are enabling interaction across the 
quadruple helix actors and implement governance structures that support the circulation of 
knowledge dynamically on different territorial scales. 
— Local, regional, national and international innovation-related policy agendas have a relevant 
impact on the strategic directions of innovation ecosystems, for example the UN 2030 Agenda 
for Sustainable Development. 
— Innovation ecosystems are significantly dependent on talent attraction and retaining, on an 
entrepreneurial and risk-taking culture, as well as on the presence of R&I infrastructure and on 
compatible and complementary system stakeholders. 
— Internationalisation is a core element for competitive, sustainable and successful strategies of 
local and regional innovation ecosystems. 
— There is no single and conclusive recipe for the successful implementation of place-based 
innovation ecosystems. 
Drawing from these general conclusions and from the results of this conclusive study, 
recommendations for the future of the EU´s post-2020 policies related to regional and urban 
innovation ecosystems need to be formulated at this conclusive stage. The high complexity and lone 
standing properties of the questioned PIEs are two of the main lessons learnt from this study. 
Nevertheless, and as detected during the whole research and elaboration process of this document ,  
replicable conditions and ecosystem elements, which could be an important reference for other 
cases, are evidenced in all the studied PIEs. The main result of this specific effort, the first 
theoretical approximation to a specific typology of PIEs, shows the potential for possible policy 
recommendations based on general models. 
In this respect, three critical system elements should be highlighted and, additionally, taken in 
consideration: 
1. The development of all systems shows a concrete dependence on an integrative leadership  
that pursues the common good of the ecosystem that exceeds that of individual actors’, 
triggering collective action. 
2. The balance  of top-down and bottom-up dynamics is a key element for a working quadruple 
helix model system. 
3. PIEs are significantly dependent on their openness towards external stakeholders, new 
initiatives and global developments to achieve and maintain their competitive uniqueness.  
These elements confirm the current tendency of innovation policy including Smart Specialisation as 
a methodological policy framework, but more specific measures should be undertaken to strengthen 
a. the role of stakeholders which are currently supporting or representing an integrative leadership 
towards a quadruple helix model in a PIE or would like to perform as such leaders; b . the balance 
between top-down and bottom-up dynamics, considering evaluation processes of respective RIS3 in 
the specific PIE; and c. the integration of external talents and innovation diaspora networks and the 
compatibility with international (non-EU) innovation policy frameworks. 
Finally, it can be inferred that there is no single and conclusive method for the successful 
implementation of PIEs, which has an important implication for policymaking: innovation ecosystem 
development policies should identify and address systemic as well as type-specific PIE requirements 
through a balanced mix of policies, if they truly aspire to make innovation flourishing in a variety  of 
places.  
On the research front, the next steps in this JRC research line will consist on the conceptualizat ion 
of a case analysis model based on this comparative analysis and on a critical review of the original 
conceptual and methodological framework. The latter is aimed to reinforce the framework by 
incorporating new perspectives, extending its initial theoretical assumptions to account for ,  among 
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others, the current discussion on the flexibility and adaptability of the Smart Specialisation concept,  
the EU Mission-oriented innovation policy approach as a complementary answer to the 
methodological question of PIEs, global innovation related agendas with a place-based impact ,  and 
Science Diplomacy as a promising instrument for an integrative and mission-oriented leadership of 
PIEs. 
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